One of several participating centres is the Genomics Institute of the Novartis Research Foundation in San Diego, a member of the Joint Center for Structural Genomics (JCSG)
.
PROTEIN PURIFICATION FOR STRUCTURAL PROTEOMICS
ing Invitrogen (Carlsbad, California), Novagen (Madison, Wisconsin), Roche Applied Science (Indianapolis, Indiana) and others.
Some companies are now developing high-throughput methods for purifying proteins that are not tagged. "Typically most scientists work with tagged proteins through the discovery process. However, it is possible to lose some information because of tag interference in the biological assays. Removing the tag means removing some of the question marks, " says Lisa Bradbury, director of R&D for proteomics and cell therapy at Pall Corporation of East Hills, New York.
Purification tool bag
Several companies sell reagents for every step of the purification process -from cell lysis, to affinity purification resins, to desalting and concentrating reagents -adapted to highthroughput protocols that use standard 96-well plates. "We were recognized for our protein affinity-purification line. Now we are configuring it into a format that is automationfriendly, " says Craig Smith, vice-president of R&D at Pierce Biotechnology of Rockford, Illinois (part of Fisher Scientific). Among the company's offerings are the SwellGel Discs, pellets of dehydrated support that can be distributed into filter plates. When the protein is added, the disc rehydrates to an affinity gel that binds tagged proteins. "We have taken out variability by having a dried pellet, " says Smith. More recently, the company's Zeba Micro Desalt Spin Columns were configured to 96 well-plate format for desalting many small samples in parallel.
Pall Corporation also sells reagents for each step of the purification process. The AcroPrep 96 Filter Plate can be used for any type of chromatography, including immobilized metal affinity chromatography, in a multiwell platform. The format facilitates the optimization of various purification parameters, including the choice of metal ion and resin, the sampleto-resin ratio, and the elution conditions. Other reagents adapted to a high-throughput environment include the Mustang 96-well ion-exchange plates and Nanosep Centrifugal Devices.
QIAGEN, based in Hilden, Germay, offers the Superflow 96 BioRobot, a medium-scale purification kit for 6xHis-tagged proteins. "You load your pellets onto a robot, press a button, and you will have product in two hours, " says Frank Schäfer, associate director for R&D protein expression/proteomics. According to the company, purification can be done in denaturing or native conditions and yields 4 mg of protein for each of 96 wells. "It is one system and one process for every sample, " says Schäfer. QIAGEN sells a similar system that runs up to 24 samples in parallel to purify up to 30 mg of protein for large-scale applications.
Novagen's host of reagents for high-throughput protein purification starts with the expression step. The Overnight Express Autoinduction Systems allow fully automated, parallel protein expression from E. coli cultures, and achieve high cell densities without monitoring growth or induction by the addition of isopropylbeta-D-thiogalactopyranoside. "The medium contains a blend of carbon sources optimized for tightly regulated, uninduced growth and automatic induction of protein expression, " says Anthony Grabski, R&D group leader for protein purification. The RoboPop Purification Kits contain reagents for the extraction and purifica- 
